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The develqzoent and verification of

the boiling water reactir (m)

~hetical loss-of-cmlant -ident

basic stem condensation phenunena.

rise to significant inyylsive loading

important b safe design.

advanced oanputer models which describe

pressure suppression process for a

(LCCA) requires a clear descriptim of

These cunplex transient phenanena give

in the ~twell difficult b quantify but

‘rhe GKSSF&search Center, in mmdinaticn with interested instituticm of Wst

Germany ZUX3the United States, is currently conducting a test progran for such

basic research m a multivent BWR-related pressure suppression system. The

Lawrence Livermre National LabOratiW (LIhlL) acts as the principal. U.S. NRC

liaison for this test program, with particular mphasis m development of GKSS

data for ccnf irmatory use regarding U.S.
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as to dmnced code development. The mltivent test facility, placed in

-ration in February 1979, is a three-pipe full-scale vent systm modelling

main features of both the West German W and Unit&l States G.E. W II m

pressure s~ression systems. The t ~rrelated measurements system

consists of approximately 190 test data transducers, three television cameras

which view both the water surface and vent pipe outlets, ad a high speed

(1000 fps) 16mn camera which observes a single vent pipe outlet. This unique

canbination of visual data with vent pipe and wetwell pool pressure and

temperature data alluvs the identification and descriptim of Specific

chugging phemnena.

The ~-~ tests @ date have investigated effects due b steam-break flow

rate and initial wetwell temperature. All tests have consistently yielded a

close coupling of events throughout the drywell, wetwell, and vent pipes as

well as a string correlation between physical ad high-speed visual data

obtained frcm the tests. In particular, significant progress has &n made

toward understanding the late-time chugging events; because of their dynamic

character they are of considerable importame b safety assessments. ‘l?he lean

suppression (chugging) events evidence a strong positive pressure peak

folluived by a high-frequency ringdown characlxx ist ic of the natural frequency

of the suhnerged wetwell system. The chug source appears b be

facility-itiependent and can be identified with a strong rarefactim that is

correlated ti the formation and rapid collapse of a steam ring which forms in

the vent exit at the end of steam flm. We have observed that the collapse of

this stem ring, which appears to initiate the ringdown, occurs well after the

time of maximum steam intrusicn into the pml. This &servatim argues



against the more traditional concept of a Stem %Ibkde” at the vent exit. In

fact, evidence oollected fran temperature transducers and high speed film

suggests the steam plme which penetrates intro the pool is partially hollow,

bear ing little resemblance to a true bubble. This phenmena remains

mnsistent throughout tests with initial pool temperatures ranging from 25°C

to 60°C, although the steam intrusicn dynamics vary considerably with

teqerature.

We have also observed that the chugging process is mly weakly dependent on

initial drywell pressurization

primarily from a mnditim of

IXICAinitializaticm condition.

rate, implying that the phemnena are derived

starved flow, rather than fran any particular
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